Elderly is characterized by decreased cardiac function, which is widely associated with mitochondrial failure in cell death. Elderly causes heart apoptosis. Although the old heart is vulnerable to apoptosis, physical training and some supplements through different mechanisms could be effective in reducing apoptosis. The present study aimed to investigate the effect of interval training on some apoptotic parameters of Bax and Bcl2 cardiomyocytes in old female rats.
Introduction
Elderly is described as a decrease in general physiological function (1) . Gradual changes in the functions of a living creature ultimately lead to his death. Elderly is characterized by a decrease in cardiac function, including impulse volume, cardiac outflow, blood flow, oxygen uptake, and increased readiness for inflammation, oxidative stress, and diseases. With no heart functioning, inflammatory cytokines increase, and increased oxidative 41| Jorjani Biomedicine Journal. 2018; 6(4): P 40-52. stress is associated with both aging and cardiovascular diseases (1) . Nowadays, it is believed that a significant reduction in the number of cardiac cells indirectly contributes to the reduction of contractile activity, heart tissue disease, heart diseases, and heart failure (1) .
Losing heart cells occur with aging due to necrosis or apoptosis, both of which result in cell death. Apoptosis is a planned cell death characterized by no damage and inflammation but by shrinkage and collapse of the cell nucleus (1) . In humans, apoptosis is in charge of maintaining the balance between cell proliferation and cell death, as well as fixing the number of cells in the tissues (34) . Apoptosis plays an essential role in controlling the development, growth and replacement of cells. Although excessive apoptosis has been reported in diseases and heart failure, an increase in the apoptosis rate caused by aging is also observed in the left ventricle of mice. The progression of agerelated apoptosis in tissues like the heart is horrible because the lost cells are not replaced. Unfortunately, the mechanisms responsible for apoptosis and its signaling pathway in the old heart are still limited and unknown (1) .
Studies have indicated that aging is associated with an increase in the BAX protein and an increase in the collapse of DNA in the brain (4, 7) . The expression of BAX and Bcl2 proteins is increased in the heart of old mice. Nitahara (1998) reported an increased apoptosis in age-dependent cardiac cells in mice without significant changes in agerelated BAX and Bcl2 levels (2) .
In response to the apoptotic stimulus, a variety of internal and external signals regulates the expression of genes that control the onset of apoptosis. On the internal pathway, the genes express the proteins that trigger apoptosis (e.g., Bax) and proteins that prevent apoptosis (e.g., Bcl2), and this in the cells (death vs. survival) depends the expression of the genes (1 & 2) .
Bcl2 is an important protein that prevents apoptosis and inhibits the release of cytochrome C from mitochondria. The high amount of Bcl2, compared to Bax, causes cell survival, while the opposite ratio makes the cell die (3) .
Physical exercise is a key for physiological compatibility, with no alternative for heart and heart patients (4) . In recent years, endurance sports have been identified as a protection against ischemia-reperfusion (I / R), and this is one of the specific aspects of the endurance exercise mechanism for heart protection. In fact, recent findings explain that regular exercises protect the heart against apoptosis. Physical activity may significantly play a role in preventing apoptosis of I / Rinduced cardiac cells through increasing cardiac catalase activity, given that the activity of GPX, Mn SOD, and Cu / Zn enhances due to high physical activity (5). Physical exercise has the potential to reduce apoptosis by protecting stress-sensitive proteins, including NF-KB, IGF-1, and HSP70. Kvack showed that the BAX / Bcl2 ratio is adjusted to age and is significantly reduced by exercises in the left ventricle (1). This information indicates that an elderly's heart is more susceptible to apoptosis than a younger's heart, and that physical exercises cause anti-apoptotic activity in the heart of the elderly. Recent studies have revealed that exercises reduce Bax and caspase expression and increases the expression of Bcl2, an antiapoptotic protein, in both healthy muscles and heart cells. A clinical study also indicated that training reduces muscle cell apoptosis over a long run and increases the antioxidant capacity in cardiac patients (6) . Curcumin is a peppermint extract of Turmeric, used in Chinese herbal medicine. In recent years, many studies have been conducted on the curcumin effects, including its antiinflammatory, anti-oxidant, anti-infectious, anti-tumor, coronary artery anti-blockage, and coronary artery protection effects. Curcumin is prescribed as an effective cardiac protection medicine that protects the heart from high-fat ischemia and atherosclerosis. Studies have suggested that curcumin has anti-oxidative, anti-apoptotic and anti-inflammatory therapeutic properties (7) . Curcumin has been used as an anti-apoptotic factor and its effects on mammalian heart cells have been confirmed (6, 8) . Experiments have shown that curcumin causes cell survival by activating PI3K, AKT, and ERK1 / 2 and preventing JNK activity. It also increases the expression of the Bcl2 gene and prevents apoptosis and cell death. Studies have revealed that curcumin specifically controls the apoptosis pathway through increasing the Bax / Bcl2 ratio and inhibiting PI3K / AKT. Thus, curcumin prevents apoptosis by preventing the expression of NADPH oxidase and ERS protein (8) . Some investigations have mentioned that curcumin improves physical activity and delayed fatigue (9) . Research on the simultaneous effect of exercise activity and curcumin consumption on the heart and its function has indicated that curcumin and physical activity improve the function of the left ventricular (10) and vascular endothelial (11); however, the simultaneous effect of curcumin and physical activity on apoptosis in the heart has not been studied yet.
According to many studies, although physical activity is an effective intervention for preventing primary and secondary cardiovascular diseases, the nature, duration, and intensity of exercises useful for cardiovascular health are still unknown (1, 5, and 10) . Physical activity has a potential to moderate cell proliferation and death through cytokines, hormones, growth factors, and metabolic pathways. Recently, there is some evidence indicating apoptosis in lymphocytes and skeletal muscles caused by physical exercises (4) . Physical exercises may have protective factors in reducing oxidative stress, mitochondrial dysfunction, and mitochondrial caspase apoptosis in the elderly. Studies have argued that physical activities may improve the function of the heart and prevent the blockage of veins (12, 13) . However, the effect of training intensity and curcumin on cardiovascular health is rarely studied and further studies are required. This study aimed to examine the simultaneous effects of both training and curcumin consumption on the expression of some genes associated with early heart apoptosis in rats to positively contributes to the prevention of heart diseases and elderly healthcare cost reduction.
Materials and Methods
The statistical population of this study encompasses elderly female Wistar rats (2 years old) with a mean weight of 250-250 gr from the Research Center for Laboratory Animal Breeding in Azad University, Sari Branch. The animals tested in this study during the research phases were kept in transparent polycarbonate cages of 15 × 15 × 30 cm, manufactured by Razi Rad Company, with a light to darkness cycle of 12:12 hours, an ambient temperature of 22 ± 2 ºC, air humidity of 50 ± 5%, and appropriate ventilation. The mean and standard deviation of the rats' weights are presented in Table 1 .
The rats in this study were fed based on their weight every other three days using a special standard scale and according to natural diet 10 g per 100 g of body weight per day per cage. reflux, their breasts were cut and cardiac tissues were separated. 
Quantitative analysis of gene expression
RNA was extracted from the heart tissue using Qiazol (Germany Qiagen kit) according to the manufacturer's instructions. RNAasefree DNA-ase enzyme was used to eliminate the risk of RNA contamination with DNA. Required quantities were determined based on the concentration of the extracted RNA as 1μl of DNase Fermentase and 1 μl of buffer 10X were added to 1 μg of extracted RNA, and the volume of solution treated with DEPC and water reached 10 μL. The solution was placed at 65 ° C for 15 minutes to deactivate the enzyme. The concentration of RNA was determined by spectrophotometry (Germany UV Eppendroff). To produce cDNA, 1 μl of oligo dt was added to 0.2-1 μg of extracted RNA. The final volume at this step should be 12 μl; thus, if the RNA was more concentrated, it was less picked and treated with DEPC and water to reach the final volume of 12 μl. The reaction was placed at -70 ° C for 5 minutes and then immediately transferred to the ice. Then 4 μl of buffer 5X, 2 μl of dNTp, and 1 μl of RNase were added to the microfuge, and the final volume was 19 μl. The reaction solution was incubated at 37 ° C for 5 minutes. After that, 1 μl RT enzyme was added to the reaction and incubated at 42 ° C for 1 hour. To stop the reaction, the micro-tube was placed at 70 ° C for 10 minutes. The CDNA was placed on the ice and was maintained at 20 ° C until the PCR reaction was performed. Primers were made by Sina Gene Company. The sequence of primers is presented in degrees Celsius for 30 seconds. Including the data in the ΔΔC1 and -2ΔΔC1 formulas, the expression of the target gene was normalized by reference genes, and at each phase, the blastocyst gene expression of the control group was considered as a calibrator. 
Data Analysis
All statistical operations were performed using SPSS software version 22. Regarding the descriptive statistics, mean and standard deviations were used. In the inferential statistics section, the results were analyzed for independent groups using two-way analysis of variance. Bonferroni post hoc test was also employed in the case of significant differences to determine the exact position of difference between groups. The significance level was set to be P≤0.05.
Results
In this study, all the rats completely had different trainings and curcumin consumption. The first finding showed that injection had no significant impact on the expression of caspase 3 (p = 0.282), BAX (P = 0.854) and Bcl2 (p = 0.686). Training significantly increased the caspase 3 expression, in comparison to the control group (P = 0.0001). The expression level of this gene was higher in the high intensity training group than moderate intensity training group (P = 0.0001) and sham group (P = 0.0001). Curcumin increased the caspase 3 expression, compared to the sham group (P = 0.0001); however, the interaction of training and curcumin caused a significant decrease in caspase expression (P = 0.0001). The simultaneous use of curcumin and training reduced the caspase 3 expression, which can be considered as an antagonistic effect associated with the intensity of training ( Figure 1 ).
Training, especially high intensity training, significantly increased BAX expression (P = 0.003). Expression of this gene was higher in high intensity training group than in moderate intensity training group (P = 0.0001) and sham group (P = 0.0001). While curcumin significantly reduced the BAX expression compared to the sham group (P = 0.0001), the interaction of training and curcumin had a significant effect on the BAX expression (P = 0.0001) and decreased BAX expression. The decline was greater when combining moderate intensity training and curcumin (Fig. 2) . Training increased the Bcl2 expression (P = 0.001), and such an increase was related to its intensity, so that the expression of this gene in the high intensity training group was higher than in the moderate intensity training group (P = 0.0001) and sham group P = 0.0001). Curcumin also significantly increased the Bcl2 expression (P = 0.0001). The interaction of training and curcumin reduced the Bcl2 expression (P = 0.002), and this decrease was related to the intensity of training. The simultaneous use of curcumin and high intensity training more significantly reduced the Bcl2 expression ( Fig. 3) . Training significantly increased the BAX / Bcl2 ratio (P = 0.05), which was higher in the high intensity training group than the moderate intensity (P = 0.05) and sham (P = 0.05) groups. Curcumin also caused a significant increase in the expression of BAX / Bcl2 ratio (P = 0.006), compared to the sham group. The interaction of training and curcumin significantly decreased this ratio, while its value was greater in high intensity and curcumin group than in the moderate intensity and curcumin group (Fig. 4) . 
Discussion
The results of this study showed that BAX and Caspase 3 apoptotic indices and Bcl2 antico-apoptotic index were expressed under the influence of interval training and curcumin consumption. The high intensity training increased the expression of BAX, Caspase 3 and BAX / Bcl2 ratios, and moderate intensity training reduced the expression of apoptosis indices and increased Bcl2 anti-apoptotic index. With aging, the death of the heart cells also increases. Aging is a complex process that is associated with changes in the physiological, morphological, cardiovascular and extracellular matrix systems, all of which contribute to apoptosis and necrosis in cell death. A number of studies have reported that the expression of P16 / INK4A and P53 genes in the cells of the old heart tissues increases, and that the aging of the cell begins with the changes in the telomerase enzyme and leads to apoptosis (10, 14) . A number of studies have also indicated that apoptosis occurs at an elderly age due to reduced activity of the Sarcoplasmic Reticulum ca ATPase enzyme and decreased expression of Bcl2 and Survivin (19) . Caspase 3 is a key to apoptosis, which regulates this process on the cell apoptosis pathway. Bcl2 is necessary for the apoptosis process because it stops the cell death process. Moreover, the BAX gene is also recognized as the first member of the Bcl2 family, in line with apoptosis (16) . In this study, expression of Bcl2 and BAX by curcumin showed a significant mechanism for the anti-apoptotic effect of curcumin. Hugging et al. documented that curcumin consumption reduced damages to heart cells through preventing apoptotic outflows in old mice. Curcumin and training reduced the BAX / Bcl2 ratio, inhibited Caspase 3 activity, and prevented DNA collapse (16) .
Curcumin causes the phosphorylation of JAK2 and SATAT3, which regulates the Bcl2 / BAX ratio of the heart cells and inactivity of Caspase 3 (1) . The findings of this study showed that the anti-apoptotic effects of curcumin improve cardiac function and prevent heart damage. The study introduced a new mechanism for the prevention of cardiac damage by curcumin, which may contribute to the development of therapeutic benefits of this supplement in the case of limited function of cardiac cells and apoptosis (16) . Lee et al. (2013) reported that physical training as a new medication could prevent the apoptosis. Physical exercise prevents the activity of mitochondrial-dependent apoptosis, which is characterized by increased expression of Bcl2 and decreased Bax and BAX / Bcl2 ratio, decreased caspase 9 activity, and inactivated caspase 3 (17) . Previous studies have reported that physical activity reduces the BAX expression, caspase 3 activity, and DNA collapse in the heart muscle; however, it causes no change in the skeletal muscle of obese mice (18) . These findings confirmed that physical exercises protect the heart against apoptosis (17) . Physical activity prevents apoptosis through the mitochondrial pathway. Bcl2 family proteins mediate the mitochondrial pathway of apoptosis, which prevent the release of cytochrome C from mitochondria (19) . Increased BAX / BAK, ROS, and calcium ions releases the cytochrome C from mitochondria into cytosol. hence physical activity seems to be beneficial to some extent in preventing cardiac apoptosis through reducing the ROS and preventing the release of mitochondrial cytochrome C (19) . The effect of training on heart health in patients may be due to several factors such as reduced lipoprotein, strengthened heart muscle, improved antioxidant and antihypertensive capacity (20, 21) ; therefore, the therapeutic effects of physical activity on cardiomyopathic changes and cardiac apoptosis can be attributed to different factors such as weight loss, blood pressure changes, antioxidants, and other unknown factors (17) . Progressive decline in heart muscle cells occurs in aging and heart failure, and both necrosis and apoptosis play an important role in this process. In addition, Kajestura et al. showed that apoptosis in the left ventricle of the 24-month-old mice were 200% more frequent than in the 16-month-old mice; however, necrotic cell death was not less observed. They strongly suggested that apoptosis may be more common in old mice than necrosis. In the present study, moderate intensity treadmill training inhibited the BAX expression and increased the Bcl2 expression in old mice. Zhang et al. reported that low changes of the observed mitochondrial DNA in aging increase apoptosis in old mice. Phaneuf and Leonberg reported that BAX and Bcl2 played a critical role in aging mitochondrial apoptosis (22) . The Bcl2 membrane prevents apoptosis through preventing the release of cytochrome C from mitochondria. Cell death is prevented by increasing the Bcl2 / BAX ratio, thereby reducing apoptosis by inhibiting the release of cytochrome C and activating caspase 3 (23) . Our study revealed that the Bcl2 expression is increased with curcumin consumption and moderate intensity training. Zhang suggested that a planned response is made to save the heart cells of the old mice (24) . In their study, mitochondrial DNA mutation in the mouse' heart stimulated a safe response, which included high Bcl2 regulation. Both planned activities to save the cell and its death may occur in the heart of the old mice. The beneficial effect of physical activity on the myocardium in old mice was the prevention of Bax expression, and the increase of Bcl2; thus, regular training might be a useful strategy for the prevention of heart problems in the elderly (23) . Lee et al. (2000) reported that apoptoticdependent cardiac receptors in rats were less active after 12 weeks of physical activity, and the mitochondrial-dependent apoptotic pathway decreased significantly after 12 weeks of training, the anti-apoptosis Bcl2 increased, and BAX and BAX / Bcl2 ratio decreased (17) . Cardiac apoptosis is an essential process that can alter the ventricular structure and lead to heart failure in response to many stimuli, such as hypoxemia (25) , and is the goal of a therapeutic potential that occurs in the early stages of apoptosis. Jeng et al. (2016) found that curcumin resulted in a significant decrease in the size of the infructuous area of the mice and reduced the hypoxia that caused the apoptosis of the heart (26) . Curcumin is a yellow polyphenol with therapeutic properties and has been used in traditional Chinese medicine for the treatment of many diseases (27) . There are many evidence that curcumin has beneficial effects for cancer patients and patients with inflammation (28, 29) . In recent years, the protective effects of curcumin on the cardiovascular system have been detected (30) . Animal experiments show that curcumin prevents heart hypertrophy (31) and hypertension that causes fibrosis (32) and also prevents heart failure (31) . In mice with myocardial attack, researchers found that curcumin induced cardiac rehab and improved cardiac failure after heart attacks (33) . Endurance exercises are reported to cause downward regulation of caspase and BAX and an upward adjustment of Bcl2 in both skeletal and cardiac muscles in mice (6) . clinical study showed that physical exercise weakens apoptosis in skeletal muscle, improves antioxidant capacity, and decreases oxidative stress, which may reduce apoptosis genes. Physical activity apparently reduces the amount of apoptosis (6) .
Conclusion
Our findings showed that 8-week curcumin consumption along with training significantly reduced apoptosis ratios, thereby increasing the apoptosis Bcl2 expression and reducing the expression of BAX and BAX / Bcl2 ratios. We also documented that moderate intensity training reduced apoptosis in mice.
The findings of this study highlight the effect of training and curcumin consumption on reducing apoptosis and can be used to maintain heart health in aging and promote cardiac rehab.
